The present study provides norms for Spanish word lists that have been used to create false memories in native speakers of Spanish. The word lists reported are based on the Roediger and McDermott (1995) lists that have been used extensively to examine illusory memories. We employed Roediger and McDermott's critical lures, translated them into Spanish, and created semantically associated Spanish word lists by testing native Spanish speakers. The resulting lists were then normed with additional native Spanish speakers. Overall, the participants recalled 53% of the list items and 32% of the critical lures with the word lists developed. In addition, 74% of the list items and 69% of the critical lures were recognized by the participants. The present study adds to the literature by providing a set of Spanish lists that can be used by researchers interested in evaluating false memories in individuals who speak Spanish. These norms may be downloaded from www.psychonomic.org/archive.
The Deese/Roediger-McDermott, or DRM, paradigm (Deese, 1959; Roediger & McDermott, 1995) has reliably demonstrated that individuals can have compelling but false memories for words that were not presented. The typical procedure involves presenting participants with a list of words that are semantically related to a common theme word (i.e., the critical lure). At test, the participants frequently remember the critical lure despite the fact that it was never presented. For example, participants may be presented with a list of words related to the critical lure sleep, such as bed, rest, awake, dream, pillow, and so forth. When tested, the participants will often remember the critical lure sleep, despite the fact that sleep was never presented. This general finding has been replicated in a number of studies that have established that the false memory effect is quite robust (see, e.g., Anastasi, Rhodes, & Burns, 2000; Marsh, McDermott, & Roediger, 2004; Norman & Schacter, 1997; Payne, Elie, Blackwell, & Neuschatz, 1996; Seamon, Luo, & Gallo, 1998) .
With few exceptions, most studies in which false memories have been investigated with the DRM paradigm have made use of lists developed by Deese (1959) , later revised by Roediger and McDermott (1995) , and further expanded by Stadler, Roediger, and McDermott (1999) . Roediger and McDermott initially took the six strongest lists from Deese and demonstrated robust false recall and recognition that approximated list item memory. In their second experiment, they developed an additional 18 lists, providing a total of 24 lists. Once again, results revealed false recognition equal to veridical recognition and a level of false recall similar to that of list item recall. Stadler et al. conducted a norming study to investigate the strength of each of the lists developed by Roediger and McDermott, as well as 12 additional lists, using both recall and recognition tests. Stadler et al. showed that the different lists, although constructed in a similar manner, varied considerably in the probability with which the critical lure was falsely recalled or recognized. Such information is important for researchers investigating false memories with the DRM paradigm, since it provides crucial information concerning the probability that certain lists produce false memories.
To our knowledge, the DRM paradigm has been almost exclusively limited to English-speaking participants, with relatively few studies examining illusory memories in other languages (for exceptions, see Anastasi, Rhodes, Marquez, & Velino, 2005; Pérez-Mata, Read, & Diges, 2002; Zeelenberg & Pecher, 2002; Zeelenberg, Plomp, & Raaijmakers, 2003) . Pérez-Mata et al. tested Spanish speakers in their second experiment, using associative Spanish lists. Zeelenberg and Pecher presented participants with items from the DRM lists that had been directly translated into Dutch. Anastasi et al. (2005) used a similar method in their Experiment 1 by directly translating six of the DRM lists into Spanish, Japanese, and German in order to test foreign exchange students in their native language. As was noted by Anastasi et al. (2005) , one problem with this method is that the lists may have had greater associative strength in English, the language in which they were originally developed, than in the language into which they were translated. Specifically, the associative strength of the lists may have been weakened, since the associations inherent in the translated lists were based on norms from native English-speaking participants. Anastasi et al. (2005) corrected this problem in subsequent experiments by creating six new associative lists based on responses from native Spanish speakers, rather than using direct translations.
Although the production of these new lists by previous researchers (Anastasi et al., 2005; Pérez-Mata et al., 2002; Zeelenberg & Pecher, 2002 ) is important, more lists need to be developed by collecting associative responses from native speakers, in order to preserve the associative nature of the lists. Furthermore, none of these previous studies provided normative data comparable to those reported by Stadler et al. (1999) . Specifically, it is unclear which lists are more or less likely to produce false memories with recall and recognition tests, important information for researchers wishing to examine illusory memories with the DRM paradigm in other languages. In addition, Pérez-Mata et al. evaluated only recall for the four lists that they developed, whereas Anastasi et al. (2005) and Zeelenberg and Pecher tested only participants' recognition memory for the lists that they developed. To our knowledge, no studies have tested both recall and recognition for the lists developed in other languages. There were several purposes for the present study. First, using the Spanish equivalent of the critical lures that were used by Roediger and McDermott (1995) , we developed a set of 24 Spanish word lists for the present study with native Spanish speakers. Second, we presented each of these 24 lists to Spanish-speaking individuals and tested their memory, using both recall and recognition tests. Third, we present normative data for both list items and critical lures for each of the lists developed.
METHOD Participants
There were a total of 88 participants in the present study, and all reported Mexico as their country of origin. Thirty-eight participants were used to create the Spanish lists. All of these 38 participants reported Spanish as their native language and reported fluency in Spanish. Their average age was 32.7 years (SD ϭ 10.1), and these individuals reported having spoken Spanish for an average of 29.8 years (SD ϭ 8.0). In addition, 84.2% of these individuals reported that Spanish was their primary language at home.
An additional 50 participants were used to norm the developed lists, using recall and recognition tests. All 50 participants reported Spanish as their native language. The average age of the participants was 31.5 years (SD ϭ 11.8), with an average education level of 9.4 years (SD ϭ 3.5). These participants reported using Spanish 98.4% of the time (SD ϭ 4.2) at home, 87.3% of the time (SD ϭ 22.4) at work, and 97.1% of the time (SD ϭ 9.0) with friends. The participants were tested individually or in groups of up to 3 people.
Materials
The Spanish lists in the present study were constructed, using the same general format as that in Deese (1959) and Roediger and McDermott (1995) , with 38 native Spanish speakers. PowerPoint was used to present the participants with the Spanish equivalent of the 24 Roediger and McDermott critical lures one at a time, and the participants were instructed to write down the first three words that came to mind on a provided answer sheet. All the instructions were given in Spanish. Each list used in the present experiment was then constructed from the 15 most frequent responses to each critical lure. The Spanish lists developed are provided in the Appendix, along with each item's approximate English translation. These lists were then presented to the second group of 50 participants in order to assess the likelihood that each list would produce false memories for the critical lure during recall and recognition testing. There were some words that had to be replaced by the next most frequent associate, due to replication in another list. When a substitution was necessary, the item was substituted from the list from which it had received fewer responses (i.e., the less frequent associate). For example, mujer was the 2nd most frequent associate for the hombre list and the 10th most frequent associate for the niña list. Therefore, the 16th item (i.e., the 16th most frequent associate) was used to replace mujer on the niña list.
Procedure
The participants who were tested in order to norm the lists were instructed to view each word as it was presented on a computer screen for 2 sec and were informed that their memory for these words would be tested later in the experiment. 1 The participants then viewed the first 15-item list presented in blocked order of decreasing associative strength, using a PowerPoint presentation. All the items were presented in a 72-point font centered on the computer screen. Immediately following the study list presentation, the participants were given a recall test and were instructed to write down as many items from the list as possible. This was continued until the participants had received all 24 lists. After completing the final recall test, the participants were given a 144-item, paper-based yes/ no recognition test that contained 72 list items (3 from each of the 24 presented lists), 24 critical lures from the presented lists, and 48 nonlist items. The nonlist items were drawn from a pool of common Spanish words that were unrelated to the list items. All the instructions were given in Spanish.
RESULTS

Recall Data
List and critical lure recall data for each Spanish list are presented in Table 1 . This table also provides the proportion of list items and critical lures recalled in the English lists normed by Stadler et al. (1999) . Data from the Spanish lists showed great variability in the probability that the different lists would produce illusory memories. For example, despacio did not result in any critical lures being recalled, whereas alto led to more critical lures being recalled (.68) than list items (.48 
Recognition Data
List item and critical lure recognition data for each Spanish list are presented in Table 2 . This table also provides the proportion of list items and critical lures recognized in the English lists normed by Stadler et al. (1999) . The recognition data also showed great variability between the different lists tested. For example, all the participants tested with the dormir list recognized the critical lure, whereas only 26% of the participants recognized the critical lure when given the negro list. Overall, the participants were significantly more likely to recognize list items (M ϭ .73, SD ϭ .11) than critical lures (M ϭ .68, SD ϭ .16) [t(49) ϭ 2.60]. These data are consistent with those in Stadler et al., who reported that critical lures were falsely recognized 68% of the time, whereas list items were correctly recognized 70% of the time.
As with the recall data, recognition data were also split into the top 12 and bottom 12 lists on the basis of the probability that the critical lure would be recognized. The participants recognized list items more often for the top 12 lists (M ϭ .77, SD ϭ .10) than for the bottom 12 lists (M ϭ .70, SD ϭ .14) [t(49) ϭ 5.24]. Not surprisingly, critical lures were significantly more likely to be recognized for the top 12 lists (M ϭ .84, SD ϭ .14) than for the bottom 12 lists (M ϭ .54, SD ϭ .21) [t(49) ϭ 11.17]. In addition, the top 12 lists, on average, resulted in more false memories than true memories [t(49) ϭ 3.57], whereas the bottom 12 lists resulted in more true memories than false memories [t(49) ϭ 6.06]. Thus, the Spanish lists constructed in the present study adequately differentiated between those lists that were very likely to result in false recognition and those that did not. In addition, these data are similar to those of Stadler et al. (1999) , who reported that their top lists resulted in 71% of list items and 77% of the critical lures being recognized, whereas their bottom lists resulted in 74% of list items and 55% of critical lures being recognized. 3
Correlational Data
Pearson correlations were calculated for the mean proportion of list items and critical lures recalled and recognized by each participant. These data are listed in Table 3 and show that a significant correlation exists between list item recognition and critical lure recognition (r ϭ .51), indicating that veridical and false recognition accompany one another. The results also revealed a significant correlation between list item recall and list item recognition (r ϭ .34), since the participants tended to recall and recognize list items at similar levels. However, there was no correlation between list item and critical lure recall (r ϭ .08, p ϭ .57). In addition, there was no correlation between critical lure recall and critical lure recognition (r ϭ .20, p ϭ .15). 4 Additional correlations were conducted to determine whether false recall and false recognition for the present Spanish norms were related to the English norms published by Stadler et al. (1999) . These data revealed a moderate correlation between critical lure recall for the present norms and the Stadler et al. norms (r ϭ .36, p ϭ .09). A similar analysis of critical lure recognition in which these norms were compared indicated that there was no significant correlation (r ϭ .12, p ϭ .59).
DISCUSSION
In the present study, we created a unique set of Spanish associative lists, using native Spanish speakers. To our knowledge, no other study has developed associative lists using the DRM paradigm and provided normative data for both recall and recognition. Such normative data can be utilized by researchers interested in investigating illusory memories in Spanish speakers, using the DRM paradigm (Deese, 1959; Roediger & McDermott, 1995) . Another potentially important use of these lists is to conduct research investigating bilinguals, in order to help delineate the theoretical explanations for the false memory effect (see Anastasi et al., 2005) . Furthermore, the present study provides a general method for converting the DRM lists into virtually any other language.
There are several key points to be taken from these data. First, the results demonstrate the robustness of the DRM false memory paradigm in other languages. As was noted previously, the normative data for the present Spanish lists are comparable to those for the English lists developed and normed by Stadler et al. (1999) . Second, the effectiveness of the lists in producing false memories showed great variability, with some lists demonstrating very high levels of false recall or recognition, whereas other lists were much less likely to lead to false memories. For example, the alto list resulted in 68% of the participants recalling the critical lure, whereas the participants never recalled the critical lure for the despacio list. Dormir was the list most likely to result in false recognition (M ϭ 1.00), whereas the negro list was the least likely to lead to false recognition (M ϭ .26). Finally, we demonstrated a significant correlation between those lists that led to high levels of false recall and those that led to false recognition. Of course, there were some exceptions. For example, the fruta list was very effective in producing false recognition (M ϭ .84) but was one of the least effective lists for producing false recall (M ϭ .06).
The false memory effect has already gained the attention of many memory researchers, although the vast majority of studies have only tested English speakers using the DRM paradigm. The present study adds to the literature by providing a set of Spanish lists that can be used by researchers interested in testing individuals who speak Spanish. These norms are useful for researchers interested in assessing illusory memories with the DRM paradigm. We also provide and extend a useful methodology to develop and norm lists so that researchers can investigate this paradigm in virtually any language. 
ARCHIVED MATERIALS
The following materials and links may be accessed through the Psychonomic Society's Norms, Stimuli, and Data archive, www.psychonomic .org/archive.
To access these files or links, search the archive for this article using the journal (Behavior Research Methods), the first author's name (Anastasi), and the publication year (2005) .
File: Anastasi-BRMIC-2005.zip Description: The compressed archive file contains two files: Anastasi2005norms.xls, containing the Spanish norms developed by Anastasi, De Leon, and Rhodes (2005) , as an 8K tab delimited text file generated by Microsoft Office Excel 2003 for the PC. The complete 15-item Spanish word lists are provided in alphabetical order based on the critical lure, with direct English translations in parentheses. The mean proportion of critical lures recalled and recognized for each Spanish list, with the standard deviation in parentheses, is also provided.
Anastasi2005aboutnorms.txt, containing a full description of the content of Anastasi2005norms.xls, including definitions of the items in the document (a 2K plain text file).
Author's e-mail address: jeff.anastasi@asu.edu.
NOTES
1. It should be noted that previous studies have shown that the proportion of false memories reported is influenced by the modality of presentation. Specifically, researchers have demonstrated that presenting list items in an auditory modality results in an increase in false memories (Gallo, McDermott, Percer, & Roediger, 2001; Smith & Hunt, 1998) , as compared with a visual mode of presentation. The present study utilized a visual presentation modality similar to that in Stadler, Roediger, and McDermott's (1999) norming study.
2. Overall, the participants in the present study were very unlikely to recall other nonlist items. The total number of other nonlist items recalled was .76 (SD ϭ .24), or less than one nonlist item per list.
3. The participants in the present study were very unlikely to recognize other, nonrelated distractors. Overall, the total proportion of other nonrelated distractors recognized was fairly low (M ϭ .25, SD ϭ .15).
4. Pearson correlations were also calculated using the mean proportions of list items and critical lures recalled and recognized for each of the 24 lists by collapsing across participants. Examination of these data revealed a significant correlation between list item recall and list item recognition (r ϭ .52), indicating that, in general, the same lists tended to result in similar levels of recall and recognition of list items. A significant correlation was also evident between critical lure recall and critical lure recognition (r ϭ .59), since the same lists also tended to result in similar levels of both false recall and recognition. A significant correlation between list item and critical lure recognition (r ϭ .43) and a marginal correlation between list item and critical lure recall (r ϭ Ϫ.36, p ϭ .08) revealed a relationship between both recall and recognition of list items and the likelihood that those lists would produce illusory memories. 
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